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Bezoars are accretions of indigestible material that develop within the gastrointestinal tract and occur
with relative infrequency. Rarer yet, stercoral perforations of the colon (SPC) result from pressure-
induced ischemia and are nearly universally associated with chronic constipation. We report only the
second recorded case of a bezoar-related stercoral perforation of the colon, the ﬁrst to result from
ingestion of cloth, and the ﬁrst in a pediatric patient.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Bezoars are accretions of indigestible material that develop presentation to the emergency department of the referral center.
within the gastrointestinal tract and occurwith relative infrequency.
Despite a clear predilection for the stomach, bezoars have also been
described extending into the small bowel leading to obstruction and
in rare instances perforation. Ulceration and rupture of the sigmoid
ﬂexure in consequence of neglected constipation is properly termed
a “stercoral” perforation of the colon (SPC). This particular violation
of enteral integrity occurs in response to pressure-related ischemia
[1]. Chronic constipation has been a nearly universal association.We
report the ﬁrst pediatric case of a bezoar-related stercoral perfora-
tion as it occurred in an 11-year old male.1. Case report
The pediatric general surgical service was emergently consulted
on an 11-year old male that had been transferred to our institution
from an outside facility once pneumoperitoneum had been recog-
nized on computed tomography (CT) of the abdomen. Preceded by
nearly 2 weeks of nausea, vomiting, and diarrhea, the patient had
experienced an acute onset of severe abdominal pain promptingburgh of UPMC, Division of
venue, Pittsburgh, PA 15224,
ki).
c. This is an open access article undeThe patient, occasionally requiring inhalers for asthma, was an
otherwise healthy child without allergies or prior surgeries. He had
two siblings and was age-appropriate in all academic and extra-
curricular activities. There was no prior psychiatric history and
demographically there was no suspicion on the part of the
consulting service for an eating disorder per se.
On physical exam, the patient was moderately obese and in
obvious distress. The child was febrile to 39.5 C, tachycardic in the
130’s, normotensive, and tachypneic but saturating 99% on room
air. He had a rigid and diffusely tender abdomen. Laboratory eval-
uation from the outside hospital revealed a leukocytosis to
17,000 cells/mcL with a predominance of polymorphonuclear
lymphocytes. He had a mild microcytic anemia with a hemoglobin
of 11.1 g/dL and a mean corpuscular volume of 74.3 fL. Remaining
serology demonstrated a mild acidosis, normal renal, and liver
functions. A contrast CT scan demonstrated a moderate amount of
free intraperitoneal air, slight thickening of the appendix, a large
amount of intraluminal bowel content, mild thickening of the wall
of the sigmoid colon, and trace free ﬂuid within the pelvis (Fig. 1).
Broad spectrum antibiotics had been administered prior to arrival,
ﬂuid resuscitation was initiated, and the patient was taken to the
operating room emergently.
Diagnostic laparoscopy was employed to initiate the operative
exploration in the face of hemodynamic stability. Upon insertion of
the laparoscope obvious peritonitis was encountered with purulentr the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Computed tomography of the abdomen showing thickening of the wall of the
sigmoid colon with mild adjacent mesenteric inﬂammation.
Fig. 3. Swatches of cotton material being removed from the sigmoid colon via the
stercoral perforation.
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abdomen and adherent to the abdominal wall. A second 5 mm port
was placed in the left lower quadrant with the suspicion of a
perforated appendicitis or Meckel’s diverticulum. However, upon
dislodging several loops of small intestine from the midline to
provide access for a suprapubic port, a stercoral defect became
apparent on the anterior surface of the sigmoid colon. Closer in-
spection afforded the surprising discovery of a fabric rather than a
stool ﬁlled lumen! Uncertain of what else would be encountered,
the decision was made to convert to laparotomy.
After a midline incision was created, the bezoar-related stercoral
perforation of the sigmoid colon was conﬁrmed (Fig. 2). Swatches of
cloth, approximately 2e5 cm in length were extracted from the
defect and the sigmoid was evacuated (Figs. 3 and 4). The site of
perforation contained a large, rock-hard aggregation of this cloth
material that had clearly led to a pressure necrosis and perforation on
the antimesenteric border of the sigmoid colon. Thirteen centimetersFig. 2. Exposure of the sigmoid colon revealing a well circumscribed perforation on the
anti-mesenteric border (white arrowhead).of sigmoid colonwas resected. The remaining colon appeared grossly
normal but was also quite full of cloth material of similar swatch size
and consistency. These were removed manually, and then a stapled
Hartmann’s stump was left in the pelvis, and a descending end co-
lostomy was fashioned.
Upon further questioning, the mother stated that the child,
having been weaned from a paciﬁer at the age of 4, had resorted to
chewing on his sleeves, socks, and occasionally towels around 8 or
9 years of age.
Pathologically the specimenwasdescribedashavinga2.50.5 cm
“gaping” hole that was surrounded by a generous amount of crème-
colored exudate externally. Internally, the mucosa surrounding the
perforation had an ulcerated appearance and was focally hemor-
rhagic. Opposite the perforation was a second 0.6  0.3 cm deep
mucosalulceration.Microscopically, themucosahadbeenreplacedby
granulation tissuewithanintenseacute inﬂammatoryreactionwithin
the muscularis propria.
Postoperatively, the patient was observed in the intensive care
unit overnight before being transferred to a regular nursing ﬂoor.Fig. 4. Hundreds of swatches from socks and other articles of clothing removed from
the sigmoid at the site of perforation.
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nous antibiotics were continued until the patient was apyrexic and
without leukocytosis. An oral regimen was initiated for his iron
deﬁciency anemia. By the eighth postoperative day full stoma
function was evident, a regular diet was tolerated, and the patient
was discharged to home in good condition. Behavioral health had
seen the patient in consult, however, no overt psychiatric distur-
bances were identiﬁed. Stoma closure was delayed by an idiopathic
neutropenia. The procedure was completed 1 year postoperatively
following spontaneous resolution of the dyscrasia. No speciﬁc
therapy was initiated for the pica as his parents reported successful
behavioral modiﬁcation without external intervention.
2. Discussion
The term “bezoar” dates back nearly 2000 years, originating
from Arabic (badzehr) and Persian (panzehr) roots [2]. This original
bezoar was found in the fourth stomach of a Syrian goat, and these
concretions were prized for their properties as a “counter-poison”
or “antidote” when worn around the neck, or pulverized and taken
enterally [2]. Bezoar nomenclature is determined by composition,
with hair (trichobezoar) and vegetable ﬁbers (phytobezoar) being
the earliest and most heavily represented variants in humans.
Lactobezoars, formed of undigested milk concretions, are unique to
infants and toddlers [3]. Pharmacobezoars have been described
after administration of activated charcoal, parafﬁn oil, and other
medications [4e6]. Less common forms of bezoars have been
ascribed to a multiplicity of foreign materials including popcorn,
paper, wood dust, stones, carpeting, furniture cushion foam, and
even gummi bears [7e14]. Our report appears to be the 3rd
reported case of a cotton bezoar, the second in a pediatric-aged
patient, and the youngest to date [15,16].
Classically, bezoars occur in young females in the presence of a
psychiatric disturbance, or at times following vagotomy, are most
commonly conﬁned to the stomach, and have the potential to
obstruct the gastric outlet [17]. Occasionally, a “tail” is seen extending
out of the gastric bezoar and into the small bowel, aptly lending to
the name “Rapunzel syndrome” after the 19th century fairy tale by
Brothers Grimm [16,18]. Migration into the small bowel potentiates
obstruction at the ileocecal valve and may subsequently lead to
perforation [15,19]. Rarely, the constituent material is small enough
to enter the colon before the desiccating actions of the distal colon
lead to consecration into an obstructing mass at the level of the
sigmoid; the colon’s narrowest point [4,8,10,12,14]. Two cotton be-
zoars have been reported previously, neither of them in the colon.
One resulted in the aforementioned Rapunzel syndrome and the
second obstructed two feet proximal to the terminal ileum [15].
In 1894, James Berry presented the case of a 73-year old chronic
constipator who ultimately succumb to his neglected bowel habits
in the form of a colonic perforation. Autopsy revealed a sigmoid
ﬂexure distended to the spleen with the “caecum and whole of the
colon unaffected” [20]. Maurer et al. more recently honed the
deﬁnition of the actual perforation in these cases (stercoral perfo-
ration of the colon (SPC)) as round or ovoid in shape, exceeding
1 cm in diameter, on the antimesenteric surface, and associated
with a fecaloma protruding through the perforation site. The
perforation results from pressure necrosis or ulcer, with chronic
inﬂammation around the perforation site in an otherwise normal
colon [1,21]. Cases associated with trauma or another colonic pa-
thology such as diverticultis, Hirschsprung’s disease, or a distally
obstructing carcinoma are excluded [1].
Stercoral perforations are a relatively rare entity with fewer than
90 reported cases fulﬁlling criteria as of 2002 [22]. Although pre-
viously described in two pediatric-aged patients (4 and 17 years of
age), SPC’s are typically encountered in the elderly or mentallyinﬁrm, and 60% are preceded by chronic constipation [1,22,23].
Ours was only the second reported case of a pica-related colonic
perforation, and the ﬁrst to result from fabric ingestion [24]. Bezoar
symptoms are generally non-speciﬁc, and may mimic appendicitis,
and the diagnosis is rarely made preoperatively [25,26]. Abdominal
plain ﬁlms may reveal free air in the presence of a calciﬁed scybala
[27]. Suggestive ﬁnding on CT are fecal accumulation with focal
thickening or nonvisualization of the colonic wall and pericolic fat
stranding or bubbles of extraluminal air [28,29].
Historically, attempts to create a diverting loop colostomy from
the perforation site or primarily close the defect with proximal
colonic diversion have been met with the highest mortality rates of
75% and 44% respectively [26]. Segmental resection, creation of a
Hartmann’s pouch, and end colostomy was found to have the most
favorable outcome (22% mortality) and has been considered to be
the standard of surgical management [26]. More recently, Huang
et al. found success with segmental resection, primary anastamosis,
and diverting enterostomy in 2 patients and suggests this as an
acceptable technique [22]. Multiple ulcers are seen in 20%e28.6% of
patients with SPC, and an intraoperative colonoscopy may be pru-
dent to rule out the presence of synchronous ulceration mandating
extension of resection margins [1,22].3. Conclusions
Ourdiscoveryof abezoar-relatedstercoralperforationof the colon
was surprising, not only because of its rarity, but also because of the
unusual make-up of the bezoar. Pica, the appetite for unpalatable or
nonnutritive objects, may have known risk factors, but the history
will rarely be volunteered by the patient or family, and thus the
diagnosis can often be obscured until the time of surgery. With a
recent2-fold to3-fold increase in theuseofpsychotropicmedications
in youths <20 years of age, the incidence of bezoar formation and
associated complications may rise [30]. As our case demonstrates, a
broadened differential is necessary to obtain a complete history and
evaluation of pediatric abdominal pain. In addition, this condition
necessitates early psychiatric evaluation to prevent recurrence.References
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